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(54) LIGHT GUIDE PLATE AND SURFACE LIGHT SOURCE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently project light which is 
made incident on the light guide plate from a light source by 
intermittently forming many grooves which reflect and refract light 
guided into the light guide plate and slanting the length of the 
grooves at a specific angle to one side of the light guide plate. 
SOLUTION: Many grooves G which reflect and refract the light 
guided into the light guide plate are fold intermittently and the 
length of the grooves G slants at an angle 6 (0° < 6 <±45° ) to 
one side of the light guide plate. The length of the grooves G is 
arranged at the angle 6 to the -x direction where a linear light 
source is arranged. Grooves constituting one array and grooves 
constituting its adjacent array are arranged shifting by a half pitch 
(J/2) from each other (a). Grooves constituting one array are 
arranged at an angle 6 1 to an (x) direction and grooves 
constituting its adjacent array are arranged at an angle D I to the-x 
direction (b). In either case, the angles 0,01, and G 2 are 0 to 
45° and, preferably, ±10 to ±35° . 
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* NOTICES * 

t i 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Arrange the light source to the end face of a rectangle-like light guide plate, and the light of 
this light source is drawn into a light guide plate. It is the light guide plate used for the source equipment 
of sheet-like light made to emit light from the transverse plane of a light guide plate, making the inside 
of a light guide plate reflected and refracted, include-angle theta (0 degree < theta<=**45 degrees) 
Forming intermittently in the rear face of a light guide plate many slots which make the light drawn into 
the light guide plate reflected and refracted, the longitudinal direction of said slot is a light guide plate 
characterized by leaning to one side of a light guide plate. 

[Claim 2] The light guide plate according to claim 1 with which the longitudinal direction of a slot is 
characterized by the thing which are 10 degrees thru/or 35 degrees, and which is leaned the include 
angle (**10 degrees <= theta<=**35 degrees) to one side of a light guide plate. 

[Claim 3] It is the light guide plate according to claim 1 which two or more trains arrangement of said 
slot is carried out, and is characterized by the include angle theta to one side of the light guide plate of 
the longitudinal direction of a slot being the same in a single tier, and the sense being reverse for every 
train. 

[Claim 4] the include angle [ as opposed to / two or more trains arrangement of said slot is carried out, 
and / one side of the light guide plate of the longitudinal direction of a slot ] theta — a group — the 
light guide plate according to claim 1 characterized by being the same in a train and the sense being 
reverse for every group. 

[Claim 5] Arrange the light source to the end face of a rectangle-like light guide plate, and the light of 
this light source is drawn into a light guide plate. It is source equipment of sheet-like light made to emit 
light from the transverse plane of a light guide plate, making the inside of a light guide plate reflected 
and refracted, include-angle theta (0 degree < theta<=**45 degrees) The longitudinal direction of said 
slot is source equipment of sheet-like light characterized by leaning to one side of the light guide plate 
with which many slots which make the light drawn into the light guide plate reflected and refracted are 
intermittently formed in the rear face of a light guide plate, and the main light source is arranged. 
[Claim 6] Source equipment of sheet-like light according to claim 5 with which the longitudinal direction 
of a slot is characterized by the thing which are 10 degrees thru/or 35 degrees, and which is leaned the 
include angle (**10 degrees <= theta<=**35 degrees) to one side of the light guide plate with which the 
main light source is arranged. 

[Claim 7] It is source equipment of sheet-like light according to claim 5 which two or more trains 
arrangement of said slot is carried out, and is characterized by the include angle theta to one side of the 
light guide plate with which the main light source of the longitudinal direction of a slot is arranged being 
the same in a single tier, and the sense being reverse for every train. 

[Claim 8] the include angle theta to one side of the light guide plate with which two or more trains 
arrangement of said slot is carried out, and the main light source of the longitudinal direction of a slot is 
arranged — a group — the source equipment of sheet-like light according to claim 5 characterized by 
being the same in a train and the sense being reverse for every group. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the light guide plate used for the back light of a liquid 

crystal display etc., and the source equipment of sheet-like light using this light guide plate. 

[0002] 

[Description of the Prior Art] The liquid crystal display is usually equipped with the back light (source 
equipment of sheet-like light). What takes out light from the transverse plane of a light guide plate 
uniformly is known, arranging the line light source as this back light to the end face of the transparent 
sheet metal made of resin (it is called a "light guide plate".), and making the light of this line light source 
reflected and refracted a rear face and inside a light guide plate (reference, such as JP,3-189679,A, 
JP,4-278922,A, and JPJ-72477.A). 

[0003] The typical structure of such a light guide plate is shown in drawing 6 . The cold cathode tube 12 
is arranged in the end side of a light guide plate 14, and the reflective pattern is printed by the rear face 
of a light guide plate 14. The light which came out of the cold cathode tube 12 is refracted on the 
boundary of the interior and the exterior of a light guide plate 14 etc., and outgoing radiation is carried 
out from the outgoing radiation side, i.e., the transverse plane, of a light guide plate 14 while it enters 
into a light guide plate 14 and being reflected by printing dot 13 grade. In order to gather the 
effectiveness of optical outgoing radiation, each reflecting plates 15, 16, and 17 may be formed in the 
rear face and end face of a light guide plate the surroundings of a cold cathode tube 12, the optical 
diffusion sheet 18 for losing brightness nonuniformity may be further put on the transverse plane of a 
light guide plate 14, and the prism sheet 19 for raising transverse-plane brightness on it further may be 
placed. 

[0004] the reflective pattern on the rear face of a light guide plate — Ti02 etc. — what minced the V 
groove along the direction of a long side or the direction of a shorter side of a thing and a light guide 
plate which screen-stenciled the white ink containing a dispersing agent in the shape of a dot, 
embossing, and the thing which carried out crepe processing are known. Furthermore, many slots which 
carry out reflective refraction of the light by which incidence is carried out from the light source are 
intermittently formed in the transverse plane or rear face of a light guide plate, and the light guide plate 
which set up the clearance through which light can pass as it is between said slots and slots is 
proposed recently along the travelling direction of the light by which incidence is carried out from the 
light source (refer to JP,8-286037,A). According to this light guide plate, uniform field luminescence is 
attained. 
[0005] 

[Problem(s) to be Solved by the Invention] Although a light guide plate given [ said ] in JP,8-286037,A is 
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excellent, field luminescence is carried out still more efficiently and the light guide plate with high 
transverse-plane brightness is called for. Then, this invention aims at realizing the light guide plate and 
the source equipment of sheet-like light to which outgoing radiation of the light which carried out 
incidence to the light guide plate from the light source can be carried out efficiently. 
[0006] 

[Means for Solving the Problem] include-angle theta (0 degree < theta<=**45 degrees) The light guide 
plate of this invention formed intermittently in the rear face of a light guide plate many slots which make 
the light drawn into the light guide plate reflected and refracted, and the longitudinal direction of said 
slot leans to one side of a light guide plate (claim 1). since according to the aforementioned 
configuration reflective refraction of the light drawn into the light guide plate is carried out in the slot 
prepared aslant and light is emitted from a transverse plane — almost — ** in homogeneity — efficient 
field luminescence is attained. 

[0007] A screen becomes legible, when luminescence brightness goes up as compared with the case 
(theta= 0 degree) where a slot is prepared just beside by forming a slot aslant especially and it uses for 
a liquid crystal display. Although especially the configuration of said one-piece one slot is not limited, it 
is the crevice thru/or impression by which the cross-section V cut was carried out fundamentally, for 
an effective area, the cross section of a right-angled direction is the isosceles triangle whose vertical 
angle is about 90 degrees to a rectangle or an oblong, and its effective area, and the both-ends side of a 
slot is a field which has the curvature of a convex toward a flat surface or outside, and makes the 
inclination of about 45 degrees to an effective area and a roof. 

[0008] The thing whose longitudinal directions of said slot are 1 0 degrees thru/or 35 degrees to one 
side of a light guide plate and which is leaned the include angle (**10 degrees <= theta<=**35 degrees) 
is desirable (claim 2). Especially, it is desirable that it is the range of **15 degrees <= theta<=**25 
degrees. If it is the range of such an include angle theta, uniform field luminescence is easily realizable 
especially. 

[0009] Two or more trains arrangement of said slot is carried out, the include angle theta to one side of 
the light guide plate of the longitudinal direction of a slot is the same in a single tier, and it is desirable 
for the sense to be reverse for every train (claim 3). With such an array, since reflective refraction is 
carried out at the include angle which is different for every single tier in the slot prepared aslant, field 
luminescence more more efficient than ** in homogeneity of the light drawn into the light guide plate is 
attained. 

[0010] the include angle [ as opposed to / two or more trains arrangement of said slot is carried out, 
and / one side of the light guide plate of the longitudinal direction of a slot ] theta — a group — in a 
train, it is the same and it is desirable for the sense to be reverse for every group (claim 4). the slot in 
which the light drawn into the light guide plate was aslant prepared when it was such an array — hitting 

— a group — since reflective refraction is carried out at the include angle which is different for every 
single tier, field luminescence more more efficient than ** in homogeneity is attained like invention 
according to claim 3. 

[001 1] Moreover, the light guide plate of a publication is used for the source equipment of sheet-like 
light of this invention by claim 4 from claim 1 (claim 5-claim 8). In addition, this semantics is as follows 
although the vocabulary the "main light source" is used in claim 5-claim 8. When the one light source is 
arranged, the light source concerned turns into the "main light source", and the way where two or more 
light sources are arranged [ of any or the total quantity of light ] at the end face from which a light guide 
plate differs in many cases becomes the "main light source." time the total quantity of light is the same 

— either — one side of arbitration becomes the "main light source." 
[0012] 

[Embodiment of the Invention] The accompanying drawing which shows an example below explains to a 
detail. Drawing 1 is the sectional view of the source equipment of sheet-like light, the line light source L 
of a cold cathode-ray tube etc. is arranged in the end side (drawing left-hand side) of a light guide plate 
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P, and the light of this line light source L is introduced into the interior of a light guide plate P through 
said end side. The rear-face reflecting plate R for making it go on without leaking the light introduced 
into the interior of a light guide plate P to the lower part is attached in the inferior surface of tongue 
(rear face) of a light guide plate P in the state of adhesion, and the optical diffusion sheet T which 
diffuses the light which carried out outgoing radiation from the top face of a light guide plate P is 
attached in the top face (transverse plane) of a light guide plate P in the state of adhesion. Moreover, 
the prism sheet (not shown) for turning light in the direction of a transverse plane is attached on the 
optical diffusion sheet T. 

[0013] The light guide plate P itself consists of transparence resin, such as acrylic resin (MMA etc.), 
polystyrene, a polycarbonate, a polyvinyl chloride, and polypropylene, and many slots G which have 
directivity are formed in the rear face (refer to drawing 3 ). Drawing 2 is drawing showing how to take 
the configuration of a light guide plate P, and an axis of coordinates. The light guide plate P is carrying 
out the shape of a rectangle, the direction of a transverse plane is taken in the direction of +z, and it 
takes the direction of an end face for the direction of a rear face in **x direction and the **y direction 
for the direction of -z. By a diagram, the line light source L is arranged at the end face of the direction 
of -y. 

[0014] Drawing 3 (a) It is the bottom view which looked at the light guide plate P from the field in which 
the rear face G, i.e., a slot, was formed. Each slot G is a minute long and slender impression, and it is 
arranged so that the longitudinal direction of a slot may make -x direction and include angle theta by 
which the line light source L is arranged. And slots are arranged by the single tier in the direction of 
length (y). Since only a half-pitch (J/2) shifts and is arranged mutually, if the slot which constitutes a 
certain single tier, and the slot which constitutes the next single tier see as a whole, the slot will be 
arranged by turns. The range of an include angle theta is from **10 degrees to **35 degrees preferably 
from 0 degree to **45 degrees. 

[0015] Drawing 3 (b) It is drawing showing other examples of arrangement of a slot. The slot which 
constitutes a certain single tier is x directions and an include angle theta 1. The slot which is arranged 
so that it may make, and constitutes the next single tier is -x direction and an include angle theta 2. It is 
arranged so that it may make. Therefore, drawing 3 R> 3 (b) A slot is drawing 3 (a). Although it is 
similarly arranged by turns if it sees as a whole, it is different that directions differ every single tier. 
Include angle theta 1 Preferably from 0 degree to **45 degrees, the range is from **10 degrees to **35 
degrees, and is an include angle theta 2. The range is also from **10 degrees to **35 degrees preferably 
from 0 degree to **45 degrees. 

[0016] Drawing 3 (c) It is drawing showing the example of arrangement of the slot of further others. All 
the slots that constitute a certain two or more trains (a group train) are x directions and an include 
angle theta 1 . The slot which is arranged so that it may make, and constitutes the following two or more 
trains is -x direction and an include angle theta 2. It is arranged so that it may make. Therefore, this 
drawing 3 (c) A slot is drawing 3 (a). Although it is similarly arranged by turns if it sees as a whole, it is 
the description that directions differ every two or more trains. An include angle theta 1 and theta 2 The 
range which can be taken is also from **10 degrees to **35 degrees preferably from 0 degree to **45 
degrees. 

[0017] the sectional view in which drawing 4 shows the configuration of one slot G — it is — this 
drawing (a) from — (e) by — various modifications are shown. Drawing 4 (a) The configuration of the 
triangle pole is shown. As for drawing of longitudinal section and a2, a1 is [ a cross-sectional view and 
a3 ] the perspective views of a configuration (the same is below said of the (e) from (b)). The die length 
of the slot on the longitudinal section is expressed with d, and the depth of flute is expressed with h. 
The V cut of the cross section of a slot is carried out, and it serves as about 2 equilateral triangles. 
Since the rate of reflective refraction can be adjusted by changing this depth-ofHlute h, depth-of-flute 
h can be chosen so that outgoing radiation of the light may be carried out to homogeneity from the 
transverse plane of a light guide plate (following drawing 4 (b) in - (e), it is the same). 
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[0018] Drawing 4 (b) The configuration of the triangle pole is shown. The cross section serves as a right 
triangle mostly. Drawing 4 (c) The triangle pole with the 1 side side shorter than other side sides is 
shown. Drawing 4 (d) Drawing 4 (c) It considers as a basic form, an effective area is made into an ellipse, 
and the configuration which cut off Morozumi round is shown. Drawing 4 (e) The configuration of the 
square pole is shown. The longitudinal section and the cross section have a trapezoid shorter than the 
side where one side counters. 

[0019] Although it is desirable to carry out injection molding and to make using metal mold as for the 
light guide plate P with such a slot when the mass-production nature of a light guide plate P is taken 
into consideration, of course, it is also possible to carry out cutting of each slot and to make it with a 
carbide bit or a diamond tool. As mentioned above, although the gestalt of operation of this invention 
has been explained, this invention is not limited to said gestalt. For example, if the configuration of a slot 
has directivity, it will not be restricted to said gestalt. Moreover, although the light source L is arranged 
with said operation gestalt in the end side of a light guide plate P as shown in drawing 5 (a), the light 
source Drawing 5 (b) You may be arranged at two end faces of a light guide plate P, respectively so that 
it may be shown, and it is drawing 5 (c). It may be arranged at two end faces which a light guide plate P 
counters so that it may be shown, and is drawing 5 (d). It may be arranged to the typeface of KO at 
three end faces of a light guide plate P so that it may be shown, drawing 5 (b) from — (d) Setting, the 
"main light source" turns into the light source arranged in a top or the bottom. 

[0020] In addition, it is possible to perform modification various in the range which does not change the 

summary of this invention. 

[0021] 

[Example] (1) From the super-steel cutting tool, cutting of the slot was carried out one by one, and it 
was established in example 120mmx90mm (6 inches of vertical angles) of this invention, and the 
transparence plate with a thickness of 3mm made of acrylic resin. The array of a slot is drawing 7 (a). As 
shown, the single tier include-angle theta Leaned and prepared the slot to the light entering surface, and 
the pitch J was set to 1 .2mm. The next single tier was half-pitch ** carried out, was include-angle- 
theta Leaned and prepared to the light entering surface, repeated these by turns and prepared the slot 
all over the rear face of a light guide plate. 

[0022] The configuration of each slot is drawing 7 (b). As shown, it is drawing 4 (d). It is the same. With 
the ellipse, the effective area is carved also from the edge of 45 degrees and a minor axis at the include 
angle of 45 degrees from the edge of a major axis. 260 micrometers and depth h were made deep as 
they set to h= 25 micrometers and kept away from the light entering surface in the slot nearest to a 
light entering surface, and die-length e of the roof of a slot set them to h= 1 80 micrometers in the most 
distant slot. 

[0023] In addition, around the side face in which arrange a cold cathode-ray tube with an outer diameter 
of 2mm by which an inverter drive is carried out to the light entering surface of a light guide plate as the 
light source, and the light source is not arranged, the rear face of a light guide plate, and a cold 
cathode-ray tube, the reflecting plate which consists of an opaque PET (polyethylene terephthalate) film 
has been arranged. In the front face (outgoing radiation side) of a light guide plate, BEFII by Sumitomo 
3M company has been arranged for OPARUSU ZN-BS by the KEIWA commerce-and-industry company 
as a prism sheet as an optical diffusion sheet. The evaluation approach measured the transverse-plane 
brightness of the center section of the luminescence side from the location distant from the outgoing 
radiation side 20cm using what attached the close-up photography lens in luminance-meter LS-1 10 by 
Minolta Co., Ltd. Moreover, the angle-of^visibility property of brightness was measured by attaching a 
light guide plate in a rotation stage, and making it rotate if needed. According to viewing, uniform 
distribution was acquired. 
[0024] 

whenever [ tilt-angle / of a slot ] — the case of theta= 10 degrees — transverse-plane brightness 2045 
cd/cm2 whenever [ tilt-angle / of a slot ] — the case of theta= 20 degrees — transverse-plane 
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brightness 2294 cd/cm2 whenever [ tilt-angle / of a slot ] — the case of theta= 30 degrees — 
transverse-plane brightness 2028 cd/cm2 it was . 

(2) the place where whenever [ tilt-angle / of the example slot of a comparison ] manufactured at the 
light guide plate which is 0 degree, and measured transverse-plane brightness like the above — 1965 cd 
/ cm2 it was . 

[0025] Therefore, it turned out that it becomes a light guide plate with brighter leaning a slot. 
[0026] 

[Effect of the Invention] According to a light guide plate according to claim 1 or the source equipment of 
sheet-like light according to claim 5, as mentioned above Many slots which make the light drawn into the 
light guide plate reflected and refracted are intermittently formed in the rear face of a light guide plate. 
The longitudinal direction of said slot Since it include-angle theta (0 degree < theta<=**45 degrees) 
Leans to one side of a light guide plate, the light guide plate whose include angle theta is 0 degree, the 
light guide plate to which uniform higher field luminescence of brightness is carried out compared with a 
90-degree light guide plate, or the source equipment of sheet-like light is realizable. 
[0027] according to a light guide plate according to claim 2 or the source equipment of sheet-like light 
according to claim 6 — the longitudinal direction of a slot — the end face concerned — receiving — 
the include angle (**10 degrees <= theta<=**35 degrees) of 10 degrees thru/or 35 degrees — since it 
leans, reflective refraction of the light can be carried out efficiently, and uniform field luminescence can 
be realized still more easily. According to a light guide plate according to claim 3 or the source 
equipment of sheet-like light according to claim 7, reflective refraction is carried out at an opposite 
include angle for every single tier in the slot in which the light drawn into the light guide plate since the 
sense was reverse for every single tier was prepared aslant, and field luminescence much more more 
efficient than ** in homogeneity of the include angle theta of a slot is attained. 

[0028] According to a light guide plate according to claim 4 or the source equipment of sheet-like light 
according to claim 8, reflective refraction is carried out at an opposite include angle for every group in 
the slot in which the light drawn into the light guide plate since the sense was reverse for every group 
was prepared aslant, and field luminescence much more more efficient than ** in homogeneity of the 
include angle theta of a slot is attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the source equipment of sheet-like light of this invention. 
[Drawing 2] It is drawing showing how to take the configuration of a light guide plate P, and an axis of 
coordinates. 

[Drawing 3] It is the bottom view which looked at the light guide plate P from the field in which Slot G 
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wasformed. this drawing (a) from — (c) Various examples of arrangement of Slot G are shown. 
[Drawing 4] the sectional view showing the configuration of one slot G — it is — this drawing (a) from - 
- (e) by — the configuration of various slots is shown. 

[Drawing 5] It is drawing showing the example of arrangement of the light source L. 
[Drawing 6] It is drawing showing the typical structure of the conventional source equipment of sheet- 
like light. 

[Drawing 7] It is drawing showing the configuration of the light guide plate concerning an example. 
[Description of Notations] 
G Slot 

L Line light source 

P Light guide plate 

R Rear-face reflecting plate 

T Optical diffusion sheet 
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»9!&«ffifi©»« ( rs»3t«j £(a3. ) ©B®fc« 
#B*EBU 2ia>»3tBO3tSB3t1g0!)Bffi^rtBT 
KB • HBS*a3&«6. B3t«OiEB3&»63t*-«JcUi 
•Tt>©5&*fcJSftTH5 (4$gi§¥3 - 1 8 9 6 7 9^2; 
$fi. #i?4- 2 7 8 9 2 2^iiffi. #M¥7-7 2 4 

7 7B&»fc2#B) . 

[0 0 0 3] £<D«k3fcB3te«©AB«lfc«i6£B6l;: 
Bf. B3t«l 4W-*fflttt»ftiffl 2ri*EB£n 

io t&d, b%bi 4 ©aic«s»/^ - >A^9I $n 

Tt>*. ftiSf 1 2*>Slil&3fc«. #7t«14©^(c 
AO. WBH^ M 3BK«kDRBSn*£tfeK. * 
*«1 4©ft«t^«ffll«WTl»fSn. Btt«14 

offiBB-rAfc-eiEB^emBsna. 3tajB©sws& 
»&sffii5, 16, i7 3W»H-sn, $*>\zm 

3fcBl 4®jEB£tt]MA?«tt<?fctt0%Btt3'-- 
M8*tfij&>ft, £5K:-*-©±K:iE®WB£B«>«fc«& 

20 [0 0 0 4] BXKBBOBB'tj'— T i 02 ft 
E©»»BfcB^efi-f H y NttKX* >J -> 

VSSr^Zffc©. X>#7.JDI. Sgfl&ftllLTcfc©** 
ttSnt^S. 2£>lc«j£, BftBOjEBXttBffilc, 

6 AB a n*3t*RBHBSB*Bt#*»H*W 
KBBU *B*6ABSn**OBff*rtlK»-3T, 

BM*BBlxfcB3tt«3Wf*a*lTt»* (WHT8-2 

8 6 0 3 7B&BBB) . IKOBftBK.fcntf, B— & 
30 BBJttj&tUBi^*. 

[0 0 0 5] 

[B"H*«B*b«t"5t-r*BB3 BEBW¥8-2 8 6 
0 3 7B»«B«©B3fe*B, Bnfc%>©T?B*««, S 
SkiBBWKBBJttL-. IEBffg<Z>ifffr>B%£«*#&£ 

fc3fc£BB«K:fflB£ii-* ^iOTS5*3fcSatfBtt 

[0 0 0 6] 

*^^©^7t1S«. B3tt 
40 «©B®iC. Bft«0> + lcB*ftfc3fc£EB- BBS* 

Htrffi«©fi^#ft«. Bit 

«©-5atC*fLT«S0 (0° <6>^±4 5° ) BUT 
t»S (BBBD . WEoBBJckfttf. * 
3teB©«#K**»nfcftH:, BfcfcBtt&nfcBKS&o 
TSBBSrati. IEB*6B3tr*©T, Btf^-ft* 
0»BttfcB*#a«nI«&tt*. 

[0 0 0 7] #tr. ffiZ&ib\zBf&tZ> z\£\z&K), m 
(0 = 0° ) £ttttLT3Sft»Ba« 
±#0. BftBiSBBKfliUfcBB. Bffi3ft»^r<& 

50 a. iEiiiicoicoftn Bfc»j£anfcn#, 



*5g3¥11-271 768 



3 

9. Bnffittfi#»**W*R«R». -t©HPiiC» 

ftJgT, «©iau^B«¥BfcL<te^Kfa;&^T£j©E& 
JpSWTSffiT, BPBRtfHai:»l/TSff4 5° © 

[ooo8] fjt2s©fi^[6]«, mytw.<D-m\z*Hs 

T10° &^135' ©ftS (±10° ^0^+35 
• ) ^Tl^IiWSbH (W*J»2) . W\Z. ± 
15° ^0^±2 5° ©SSBTS-S^taWSm. d 

[0009] HfriB««ffi^JSES$n, ?s©ft^is]© 

D . i jaj^r tl:iSi*AiJSl:«;oTH5 £ t&ms. bi> 
(M#B3) „ £©«fc3fcE5UT*n«, J»3t«©«t>fc 
»» KB** S> n/tfltK a 7c o T— 59 ZT i: 
Kil5ftgT5#*ffiSr;*n.5©T, «tD^-7i*^J;t) 
^WfcBfBTfr&^fitft*. 

[ooio] BfftB«ttffi^Jies$n, ^©ft^^rs]© 
^ (B#B4) . £©J;3&E?iJT&nS, g^tS©* 

fc*36>nfc3ttt. mab \zmv s nfcimc a fc o t-p© 
[ooii] sfc. *BB©BttftB£Ba, b$£i 

J&>6»*S4STfciE»©igft«£«ffit-5fc©T&.3 
<B#S5-B:RB8) . fcis, tt#B5-W#B8k: 

tt*©IDT$^. 1 t?©3tilS* ? BBB$nT^St# 
[0 0 12] 

[bb©^mm>bii] ttT^tt«s*-ras#H®Jc«to 

T#«CR"5JT*. Hltt. Bttft»Bfi©BBBT» 
0, ^7t«P©-^ffi (BTtttffl) fete. 
#PO«JtBL*JeBSnTV»T. £©»3t»L©ttj&*M 
B-BB£abTB3te«P©rt»Ki»ASft*J:3lCfc 
oTHS. B>£«P©TB (BB) K»4, *7tSP©i*i 

BBEBBRtfBBttfflTBOtttten, ^7t1SP©± 
B (IEB) Ktt, J»**P©±B*»6ffl»U&Jttftlt« 
S -t£3ftl£ift->- h T AtBlttlTl 0 tttt 6 tit ^ 
-So Sit, 3tJfi«->-hTO±K:. 3tSIEffi#|fi]Kl6]»t 

5. 



(3) 

4 

tooi3]i«Pi«t 7*y;mtJB (mm a 

jk #'j^otru>«oaiji«BT«i«*n, ^©sb 
utt, *fijtt*#r*»G***»Bj*snT(r»* (03 

mm) . 12(1 B3t«P©B«R«B«tt©t0** 

t+z*lft, SB3fr«l£-z £9, wS^S: + 

x#ffl&tf±y3rfflK£:S. HTtt, -y#l6j©*BK 
B3tB L *«BB SftTIr**. 
io [0 0 14] 13(a) It BB-fftfetaiGOBBSft 
fcBA^6i»3t«P*^.fcTffiBT**. -tn-fnoBG 
tt«/h&»ftV»<«*T»D, »©fi##fa**. B3UR 

LOKfianTi»5-x*iajt«Bo*&-r«k5k:EB 
sntt^. *UT«ra±tt. ta- (y) jjfa\z-m\zm 

*«rit-r*Bttt. 's^t^ify^ (j/2) rcit-rn 

IsnTusctcas. ftK<?©|gB(4, o° #>e>± 

4 5° ST. &?SL<14. ± 1 0° jS»6±3 5° itt 

20 

[0 0 15] 13(b) 14, $t©ffi©EB0y£^-T0T& 

nm.61 6fttJ:5l:Ei3nTlr>S. Ifdbt, El 
3 (b) ©BJ4, 0 3 (a) MiLTintfxS 
KEBShT^S**, -?i]43#(r*[6]*WioTUS© 
WtoT^5. ftS0 1 ©^ffl(4, 0° *5±45* S 
T, $TS L < 14, ± 1 0 ° <=> ± 3 5 ° STT& D , ft 
S6>2 ©tSfflfe. 0° *6±4 5" ST. £?SL-<(4, 
so ±10' A^ + 3 5 1 JTT'JS. 

[0 0 16] 03(c) tt, $ 6l;:B©»©BBBSjR-r 

B-e**. siBB-fsBa-r^ 
Tx^ifijtftsei i tttfi^tcEBsn. ^©^©m 

■5ntl»4. Ifcfct. uOl3(c) ©?St4, B3 

(a) tmm. ^fftbTJiniixsicEBanT^ft 

ftS6>l . 6>2 OtDfSilt). 0° *6±45* S 
T, U < (4, ± 1 0 0 ± 3 5 ° 
40 [0017] 0414, l^©»G©MS*tefiat* 
*0. BB(a) *»6(e) STir, 
T. 0 4(a) (4, =fttt©Btt**-T. all4*aEiTB 
0, a2(4«KB0, a3tt»«(0«aaT»4 ((b) 
3ft»6(e) fc"3t»T*>«THi;) . !EB»rB©??f©ft££d 
TBtoL. i©SS6h-p«bt. «©#»fBl4V*-y 
hSnSlfc:«jaHft»ift-3T^5. il©i8©^£h 

t#s©t, «7 I effi©iEB^e.7 , £^-tcaiw$ns < t 

5Ci«)SShSIRt5Cttft*6 (JWT0 4(b) 
so ~( e ) iCfeliTHi;) . 
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(4) 



[0 0 18] 04 (b) \Zh. Hfttt©»ttS*t. 

ffittsffift=ft»tft-3Tns. 04(c) a, -mm 

tfftOWaiDJH^HAtt**"*-. 04(d) «. 04 
(c) 5X«tlT> BBPffife/hWSItL, Mft£:*l< 
«J9«£Lfc«MK£*"r. 04(e) Baaa©«*#«: 



[0 0 19] C©«fc5ft**»oi»3t«PH, mftfoP 

ItilWiU^ t>53A^ 1 tP 1 o©i*&jB«/'M' 
h Xtt^ "V^E > HAW h TWBJJPI LTfls* ' £ *> bI 

JBtB-CttftSLtt, 05 (a) \Z7n-t£?\zmytfcP<D- . 
SBfflKE«SnTt»fc3i«, 05(b) (C^I-^pfC*^® 

p<0 2^ffi(c^-n^niB»$nT^T : bj;<> 05(c) 

^T"b«t<, 05(d) \Z^T£?lZ, IMPffl33I 

t a ©^(cEa^nrt^T 05(b) *»e>(d) 

[0 0 2 0] *©te#ffi9I©E©S£HbftHlfifflTa 
[0 0 2 1 ] 

[Hi] (1) *%WO^Ji£PJ 

12 0mmX9 0mm (^6<>?) , J|$3mm0* 

0=10 
POMM0 = 2 0 

mommas. 0 = 30 

(2) Jtttffl 

«©«&£&#* 0° ©*3tt**«f^U iEtHflltl/ 
TjEMW££»5£Lfcfc£3, 1965 cd /cm2 T»o 
&. 

[0 0 2 5] L&^oT. 3 #91* ^SHfc 

[0 0 2 6] 

[3fi9I©3&*] &±©<fc3K»#me*to»3te«Xtt 

(C^LT^Se (0° <6^±4 5° ) «^tl»5CD 
T\ ©i^SO 1 ©ig^&tJfc^-S 

<b. »SE©J:OilS«rJJ^-ftiii583tSS-&**3tt«Xttiii 

[0 0 2 7] W*«2gH«©^«X«»*3»6IB«© 

LTlO'ftlil/3 5' ©£S (±10° ^0^±3 5 



WBiJDOILTaftttfc. i»©E?iJtt> 0 7(a) tc^LTtJ; 
©tTy^-Jttl. 2mmtlfc. ^©P©-W2#t? y 

^-rsu A^ic^Lx^g- 0«&tT»w\ ens 

&£SKift9igL*3fc«©aiB£iIifc»£B9:tt&. 

[0 0 2 2] &»©«Mfctt. 0 7(b) KSLfcctSK, 
04(d) tl?|«©fc©T?*S. iPl^ftHft, fiffl 
©SS*^4 5° , SWA^fe4 5° ©MW5,n 
10 Tt^„ j»©]MS©fi$ett2 6 0 um, m2h\*Aft 
ffifCS&jfi^iSTh = 2 5 AimiU Attffijfcsasf^ 
SfctmTaKU ifeS^Ith=l 8 0 ymiL 

[0 0 2 3] &*s. ftjH£LT> -f^-^IlSfti 
^S2mm©?&l8jS»«*«3tt*©A3tiStE«U, ft 

s©E«snTv^i»«ffi, mytmommRUi^mmn 
(taw®) tc«. 3t*6*->-htbT«*iiaitfc«©* 

iOBEFI I^ffigbTio WflS^ffitt, 
ffl»attLS-l 1 0K«3£U>X*IRDttttfc*>©£ 

gK©IE®ffSSrf.teLfc„ ^SlC*UT*3t«S 

©aw^ntttsrss^ufc. a«tj;n«, 

[0 0 2 4] 
2045 cd/cm2 
©«£jEffi«^« 2294 cd/cm2 
©*-&jEB»ft« 2028 cd/cm2 

oTt»*©Tf, Il»3t«©'t'k:**»nfc3tttt, 

&n;tfli»csfcoT-?ijrtts»©A«TSi*JB»fs 

[0 0 2 8] n$£4flBtt©*ft«Xtttt$g8e«© 

40 swings Kctntf. s©^S0«, -srtKi^i* 
»jcH»te>n/tsik:afcoT— »^rtKiR?t©ftfl[TS 

[0 1 ] *5BW©®tt3t»*«©»riiiHT**. 

[02] ***p tD#**THT 

[03] *G©»|*Sn&ii*»6*3t«P*JlfcTiBH 
so T**. P0(a) j&»£(c) fC, »G©H5t>5fceit« 
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(5) 



7 8 

[B4] 100*GO»«*^"r»riiiHT»0, PO0 G » 

(a) *»&(e) l>3t»J5£ill©»tt**'r. L mtU 

[0 5] 3taRL©E«W**"rHT**. P 

[0 6] fl£*0(B«3ttSS«©lftS!WJS:«jfi**-rHT? R «ffl£#t« 

ft*. T 3£ffi«!t->-h 

[0 7] HJ6«|Kfft«*^«o»«*^-rHT?**. 

[01] [02] 



l r wmmam p mm& f 

L 




(6) 
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[0 5] 



tE7] 




120 mm 



Id) 



(a) 




tltt ~S 



ft 39 




me] 



19 ^'JXhSz-h 



17 ftS£a«S 




12 15 M&JS® 13 EDBJ^h 14 fcftlS 



16 



^fBi»MfBmmE±B^±I^TBl 2-2 ^^^^TtT^MBaTa 13- 10 

ffl7K<k^x«*^ttrt (72) *± 



